The literature on technology transfer has focussed on North-South transfer and has analysed transfer as a largely technical process. This is despite the increasing influence of rising powers in technology transfer, specifically in the area of energy generation. China is an important player in this field. This article has two aims: firstly, it adds to the small but emerging literature on South-South technology transfer by exploring the role of Chinese actors, using the Bui dam in Ghana as a case study. Secondly, the article develops an expanded notion of technology transfer by arguing that technology transfer is not only a technical process, but it is inherently political as it includes crucial issues on decision-making regarding the type of technology that is transferred, who is granted access to the decision-making process, and who benefits from the new technology. In examining technology transfer from this perspective, the article draws on the sociology of technologies approach and the sustainable transitions literature arguing that technology transfer is a contested process that takes place within complex political, economic, social and cultural settings and actor networks. This determines the technology that is transferred, who benefits most, and who is marginalized in the process.
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The technology transfer literature has focused on North-South technology transfer. This is despite the prominence of South-South cooperation. In the energy sector, Chinese companies are not only the world's most prolific dam-builders; but China is also increasingly important in South-South climate finance, making it an important player in sustainability transitions. Evidence of this is China's foray into the field of rural electrification, but also the sums mobilized and institutions created to enable this. It includes a three-year programme launched in 2011 to support small island nations and African countries (China Daily 2015) . More recently, it includes the US$3.1 billion South-South Climate Cooperation Fund, although little is known how this will operate (Lema and Lema 2012; Gallagher 2014; China Daily 2015; Arkin 2017 ).
Large hydropower is key for renewable energy technology transfer, although its sustainability merits are contested. Not only do large hydropower dams contribute a significant part of the Kyoto Protocol's Clean Development Mechanism (CDM) Pipeline; but also, 'in the renewables sector, with the exception of large scale hydropower, technology transfer has been constrained by the lack of investment and high costs' (Moreira 2000: 243-244 , emphasis added).
In addition to focussing on North-South transfer, the technology transfer literature styles transfer as largely technical. Hard and soft aspects of transfer are debated, including the process of transferring hardware, and then the ways in which transfer leads to local technological innovation. The literature, however, lacks systematic explorations of the wider setting in which transfer occurs, including the politics of decision-making and the political, social, economic and cultural ramifications of introducing a new technology into a specific environment.
This article develops an expanded notion of technology transfer by employing the argument of the literature on the sociology of technologies that technology is not simply an artefact but a social institution. In doing to so the article bring the technology transfer literature into a conversation with 3 the sociology of technologies and sustainability transitions. The focus on South-South transfer is achieved by using the Bui dam as a case study. This allows both an examination of a Chinese project within South-South technology transfer, and it allows recasting technology transfer as a political process rather than as a technical and non-political process.
It is beyond the scope of the article to examine differences between North-South and South-South technology transfer. Rather, the article has two aims: firstly, it contributes empirical material to the small but growing literature on Chinese involvement in South-South technology transfer by examining the actors and processes that are involved in such transfer. Secondly, it develops an expanded notion of technology transfer by arguing that transfer is not simply a technical process but inherently political, starting from the decision on the technology to be transferred to the engagement with people in whose environment the technology is introduced. Thus, technology transfer does not end with the transfer of hardware and the raising of domestic innovation. Instead, it continues by creating new power dynamics between government, users and other affected groups that require domestic institution-building and multi-actor engagement for equitable access to its benefits and for inclusive development.
The article first surveying the literature on technology transfer. It then introduces the literature on sustainability transitions and the sociology of technology. It then outlines methods, after which it examines the case of the Bui dam.
Technology transfer
The literature on technology transfer has explored transfer mechanisms (including foreign direct investment, trade and joint ventures), barriers to transfer (including investment policies, infrastructure, and cultural differences), distribution of technologies (including reach amongst the population in the host country), and the quality of technology transfer. The latter includes the extent 4 to which technology transfer raises domestic knowhow and increases the ability to innovate (Maskus 2004; Schneider et al. 2008; Hammar et al. 2012; Lema and Lema 2013; Ohimain 2013 ). The quality of transfer is in turn dependent on the quality of domestic institutions, which includes corruption and the presence and enforcement of environmental policies. The literature generally acknowledges that technology transfer includes both hard and soft aspects (de Coninck et al. 2007: 445) or in Lema and Lema's (2013) words narrow and a broad views of transfer. The narrow view comprises physical aspects (the technology itself, cross-border movements, and transaction agreements); the broad view includes the creation of domestic skills and capabilities for innovation to drive technological change.
The broad view is key and could be seen as the ultimate goal of technology transfer. In other words, technology transfer can be judged based on the extent to which physical or hard aspects serve the realization of soft aspects. This addresses the importance of domestic absorption of a new technology.
Despite arguments on quality and domestic absorption, Phillips et al. (2013 Phillips et al. ( : 1595 maintain that the literature has ignored how domestic politics and power relations influence 'what types of technology get transferred and on whose terms.' Indeed, stakeholders in technology transfer include a range of actors on multiple scales, including international institutions, private and state-owned companies, domestic governments, and -especially in the case of large hydropower dams -local communities who face the environmental, cultural, social, and economic impacts of the technology. Some of these issues have been articulated by the literature on technology transfer the Kyoto Protocol's CDM.
Exploring the environmental sustainability of CDM-sponsored technology transfer, several authors have argued that the sustainability results of CDM technology transfer are questionable (Cosbey et al. 2005) . This is partly because the CDM's market mechanism distorts the original environmental and social sustainability goals (Pearson 2006) . Another reason is the presence of technologies that are of doubtful sustainability, in particular large hydropower dams, which make up a significant portion of the CDM Pipeline. Given the centrality of environmentally and socially sustainable economic growth to the legitimacy of the CDM (Schreuder 2009; Olsen 2007) , the high number of large dams funded through the CDM is problematic, with often deleterious impacts on the livelihoods of local communities (Rousseau 2017) .
Technologies as social institutions
The mainstream definitions of technology transfer are inherently technical, despite the importance of soft aspects. The debates on soft aspects, however, revolve around capacity-building such as through training and education to raise a new generation of engineers capable of devising, operating and maintaining new technologies. The debate therefore does not probe into the political and social settings within which technology transfer occurs.
In contrast to the mainstream definitions Cromwell (1992: 979) applies a more encompassing notion of technology transfer. He argues that sustainable transfer goes 'beyond information sharing and training' and requires 'extended periods of local development, risk sharing and institution building' with the 'involvement of project partners and beneficiaries in continual reassessment and response.'
As a consequence, '[t]ransfer is not exclusively concerned with adapting technology to given socioeconomic and technical environments. It is also the development of suitable mechanisms within the destination environment whereby a technology can be successfully adopted and exploitedadaptation of the destination environment itself ' (p. 979) . This includes equitable access to the benefits of the technology for poor communities (p. 984).
Adaptation, thus, becomes a key part of technology transfer. The issue of power, marginalization and equitable access in technology transfer processes has been highlighted by the Intergovernmental Panel on Climate Change (IPCC) (2000: 113) . Arguing that the needs of local communities are often ignored in technology transfer, the IPCC drew attention to the importance of local knowledge systems and the inclusion of local stakeholder perceptions of technologies and technological solutions to development questions: 'Participation of the main stakeholders in the assessment stages can help 6 establish a process that will produce a technology selection better matched to local needs' (p. 115).
However, as the report continues, 'current processes of technology selection often work against involvement and consultation of local communities' (p. 115).
In a similar vein, Urban et al. (2015a) pointed to a lack of social sustainability policies in technology transfer, resulting in continued marginalization of the rural poor who suffer from the economic and social impacts of a transferred technology but receive few or none of the benefits. Phillips et al. (2013 Phillips et al. ( : 1595 argued that technology transfer processes are laden with power relationships that influence 'what types of technology get transferred and on whose terms.' Not only does this apply to the decision-making process itself; but the introduction of a technology into a specific social, economic and cultural setting engenders social change in destination environments. It is in this context that The literature on sustainable transitions and sociology of technologies has captured these processes with the notion of socio-technical systems, a term describing the complexity of human-technology interactions during transition processes (Pfaffenberger 1992; Malerba 2002; Verbong and Geels 2007; Geels and Schot 2010) . For Geels (2004) a socio-technical system incorporates innovation and development of knowledge; but it also includes the diffusion, use, impacts and societal transformations initiated by the technology. As a consequence, sustainable technological transitions need to emphasise both innovation and users (p. 898). They not only include people interacting in the direct context of a technology, but also temporally and spatially remote agents, supply chains, hardware and software, and the wider social, financial and political setting (Wilson 2000) . In this view, technologies are more than mere artefacts. They are 'formed by, and embedded within, particular 7 economic, social, cultural and institutional structures and systems of beliefs' (Berkhout et al. 2004: 51) .
This means that socio-technical systems are affected by complex processes of power and decisionmaking. This raises issues of the politics of transition and questions of who wins and who loses from transitions, and who decides which technologies to implement and which to ignore (Shove and Walker 2007: 765) . As a consequence, socio-technical systems are not static. They are dynamic systems that see diverging or converging socio-cultural, policy, technological, science, market and user dynamics. They are therefore multi-level, multi-factor and multi-actor arrangements containing diverse actors with diverse knowledges (Shove and Walker 2007: 764; Geels et al. 2016) .
Exploring electrification in the context of energy transitions, Ahlborg and Sjöstedt (2015: 21) see electrification as a 'dynamic process of formation of a new socio-technical system, which brings people, technology, institutions and resources into specific relationships.' Electrification is therefore a new socio-technical configuration of energy supply that destabilizes some power relations while stabilizing others (Ahlborg 2017) . As a consequence, while energy transitions are generally conceived as beneficial for all, they can lead to ambiguous outcomes, increasing social inequality for some and creating social mobility for others (ibid: 2). As a result, transitions to new energy supply systems bring with them significant socio-economic change; but they also create and recreate mutually beneficial or adversarial relationships within and between communities, local and central government, as well as domestic and multinational infrastructure companies and banks.
In large hydropower dams, technologies include facilities for energy generation and transmission; resources include water, energy, food and land; people and institutions include local communities directly affected by dams (including their economic, social and cultural institution and systems), urban dwellers who are likely to receive most of the new electricity, government ministries and individual 8 politicians, domestic and foreign banks acting as financiers, domestic and multinational construction companies, and domestic and transnational NGOs. These actors operate in various stages of the technology transfer process where they engage in competitive pro and anti-hydropower discourses. Smits and Middleton (2014: 564-565) point out that these pro and anti-hydropower discourses are created by actors who come together in different arenas, and these configurations generate specific power relations and decision-making processes. They argue that these arenas can be simultaneously multi-scale and multi-place. Looking at the CDM as an incentive structure for private investment into large hydropower stations, the authors list global (CDM Executive Board), national (Designated National Authorities, international and national consultants), and local (project developers, local authorities, affected people) arenas or scales (p. 565, Table 1 ). The actor configurations emerging in this process determine who in these multi-actor and multi-scale networks makes decisions, what actors have access to the decision-making process, and who gains and who loses (Bulkeley et al. 2014; Bulkeley 2013; Forsyth 2014; Suhardiman et al. 2014; Men et al. 2014) . Schlosberg (2004) articulated these conflicts through the concept of environmental justice, which incorporates the following three elements: equity in the distribution of environmental risk [and goods], recognition of the diversity of the participants and experiences in affected communities, and participation in the political processes which create and manage environmental policy (Schlosberg 2004: 517) .
Schlosberg points out that social justice needs to simultaneously address 'institutionalised exclusion, a social culture of misrecognition, and current distributional patterns' (p. 519). Going beyond distributional, recognitional and procedural justice, Schlosberg and Carruthers (2010) add justice as capabilities to the conceptualization of environmental justice by drawing on the work of Amartya Sen.
This specifically adds the perspective of empowerment and voice to the notion of justice.
However, Martin et al. (2014) point out that environmental justice discourses cut across different scales are often in competition, with globally set environmental protection goals frequently ignoring discourses within local communities. Scheumann (2008) articulated this by arguing that in hydropower investment different environmental protection goals -global climate change versus local protection of social-ecological systems -compete with each other as different discourses are championed by different interests, which are styled as mutually exclusive. This means that justice perceptions can also differ dramatically between actors across scales, from a global climate change adaptation and mitigation discourse to national energy security to the security of local livelihoods and local notions of wellbeing (Hensengerth 2017) .
In a similar vein, and looking specifically at climate justice, Bulkeley et al. (2014: 32) pointed out 'how notions of justice (variously referred to as fairness, equity, inequality, participation, legitimacy and so on) are being deployed and contested in the politics and day-to-day practices of […] responses to climate change.' Similarly, Movik (2014) argued that during policy formulation processes understandings and assumptions of justice shape the ways in which water access policies are formulated and implemented.
The article examines these processes for the planning and implementation of the Bui hydroelectric project in Ghana. It explores the creation of the Bui dam from the vantage point of a social institution and socio-technical system, and analyses the role of Chinese actors and their interplay with the Ghanaian governance landscape in this process. The next section describes the methods used to gather the relevant data for this analysis.
Methods
Data for this study is drawn from interviews carried out in Ghana in the capital Accra and with communities at the Bui dam site. A first round of interviews was held during two weeks from late June to early July 2010, and follow up conversations were held via email especially with the Environmental Protection Agency and engineers at the Volta River Authority. This material was updated during a oneweek stay in Accra in July 2015, again followed by email conversations where additional material or clarifications were requested. The main purpose of this field work was to explore the role of Chinese actors in the construction and financing of large hydropower projects, modes of contractual arrangements under which technology transfer occurs, the interaction of Chinese agencies with local 
Results
The Bui dam is a key part of Ghana's electricity supply strategy with the aim to diversify economic 
Modes of hydropower technology transfer and financing procedures
The transfer of hydropower technology occurs under a variety of contractual arrangements, and Authority is currently carrying out feasibility studies for two 140MW hydropower dams at Pwalugu and Juale, which are to be built by Chinese companies, thus further expanding Ghana's hydropower capacity.
Local institution-building, power and access to resources
Resettlement proceeded in three phases and included seven villages plus the personnel of the Game by an independent agency in regular intervals until thirty-six months after resettlement (ERM 2007b: 122-133, 141-146) .
None of this, however, happened. Sutcliffe (2009: 2-3) reported that RPF recommendations for addressing villagers' concerns 2 were not taken up. Villagers were also not given a timeframe for resettlement or for compensation payments, and they were not informed of appropriate channels of communication 'to make their grievances known.' The BPA simply appointed a Resettlement Officer to coordinate the process, ignoring the complex structure suggested by the RPF. Some consultation did take place, although villagers' views were not substantively considered (Miine 2014: 64-66, 72-74) .
Furthermore, the BPA did not discuss all relevant issues with affected communities, in particular the selection of resettlement sites (Urban et al. 2015b: 583) .
. In addition to recommending an institutional structure for resettlement, the RPF advocated the implementation of a Livelihood Enhancement Programme to restore livelihoods to at least the same level as before resettlement. The Livelihood Enhancement Programme adopted a two-pronged approach: the targeting of vulnerable households, and the enhancement of livelihoods in resettled communities in general. The focus was on the major livelihood activities of the villages: agriculture, fishing, trading, livestock rearing, hunting and collection of forest products.
The LEP also refers specially to fishing communities, requiring the BPA to allocate new and equivalent fishing grounds, the development of fishing opportunities (establishment of fishing associations, business planning, micro-credit support, and facilities for storage, transport and refrigeration) and the development of alternative livelihoods (agriculture, small service enterprises and artisan workshops and training for other livelihoods to be identified and for which there is demand) (ERM 2007b: 98 Indeed, during interviews conducted in the temporary Jama resettlement site, community members previously engaged in fishing said that fishing activities had now collapsed as they were resettled on dry land, too far away from potential fishing grounds. In addition, community members argued that the land allocated to them by the Jama chief was not very fertile, but in addition the community lacks farming skills and they did not received training to make the transition from fishing to farming (interviews with local leader at Jama village and interviews at Jama resettlement township, 1 July 2010). As a local community leader complained:
We haven't received any training for farming, nor tools or seeds, and the land is not very fertile. The Bui Power Authority does not allow us to go back to the river arguing that there is a security issue while construction is ongoing. But we know when during the day construction is happening, and so we went back to the river to fish after working hours.
But we were still arrested and sent back. Obour et al. (2016: 291) found that before resettlement the seasonal flooding between June and November would lead to an increase in fish stock between November and March, allowing fishermen to generate enough income to meet social, economic and health needs of family members. Some of the catch was also exchanged for food from neighbouring farming communities. After resettlement was completed and the reservoir filled, new fishing opportunities arose on the reservoir, but these are mostly exploited by new migrants with large boats from Yeji and Bamboi who are attracted by the new opportunities. Traditional fishermen from Agbegikuro only know how to fish in the narrow river channel but are not skilled to fish in the large reservoir. Indeed, traditional fishermen claimed that fishing in the reservoir is quite different to fishing in the narrow river channel and poses risks to live (Twene 2016: 93) .
As fishing in the reservoir is difficult for the local fishermen, some have explored fishing downstream in the river. This, however, is made difficult by two factors, as fishermen from Bator-Akanyakrom pointed out: downstream flow has strongly reduced since dam construction, and the BPA tends to open the spillways without prior warning, leading fishing nets and boats to drift away (Obour et al. 2016: 291) . Indeed, a community leader said:
The authorities prevent us from going to our fishing grounds under the pretense of security. We have been told to fish further downstream, but the water flows much faster there, which makes fishing dangerous and we don't have the right equipment to fish there. But the Bui Power Authority does not appreciate this problem (interviews at Jama resettlement township, 1 July 2010).
Fishermen from the two communities are now unemployed. This has knock-on effects on women fishmongers who used to sell fish caught by the men on local markets. 42 percent of the fishermen and 28 percent of women fishmongers have now shifted to farming, but often without having received 22 skills training or adequate land. Other women have moved to sell food when the dam was under construction while others have branched out into selling groceries, trying to make use of the improved transportation network, the influx of immigrant labour, and new tourism opportunities. As a consequence, households from Agbegikuro and Bator-Akanyakrom no longer eat traditional meals made mainly from fish (Obour et al. 2016: 292-293 ).
As they faced resettlement, the community of Agebegikuro requested the BPA to be resettled at the river to allow them to continue fishing. The BPA however ignored the request arguing that the villagers 'lacked technical expertise to assess and assist site selection' (Miine 2014: 66) -directly ignoring the RPF. Resettlement also affected cultural life: Agbegikuro used to celebrate a festival involving communal fishing, during which the catch was distributed within and outside of the community. Given the lack of fishing opportunities after resettlement, the festival can no longer be celebrated (Obour et al. 2016: 292) . Resettlement did produce some improvements: improved housing, access to electricity (but now also the need to pay for electricity, which increased economic burdens), improved roads, a new school in Bui resettlement camp and an extension of the existing school in the Jama host community, upgraded health centres in Jama and Bungase, and financial support. However, fishermen from Agbegikuro and Bator-Akanyakrom pointed out that they would have been better off if the BPA had provided them with new fishing equipment instead of the financial support for the start of new farms, which forced them to move into non-traditional economic activity without having requisite skills (Obour et al. 2016: 294-295) . Indeed, a strong focus during the interviews was placed by fishermen on the lack of training for farming (interviews with community leader at Jama and with communities at Jama resettlement township, 1 July 2010).
The problems, however, reach beyond fishing communities. An overall decline in livelihoods has resulted from constraints on agricultural production owing to low soil quality, lack of fertilizer and lack of experience of resettled communities whose main economic activity was not agriculture; long distance to markets to sell agricultural produce; long distance to rivers for fishermen and disappearance of some fish species; and absence of off-farm income generation. This has resulted in lack of adequate food supply with adverse impacts on health. To supplement income, some resettlers have opened illegal mining sites in the forest reserve, which in turn led to destruction of parts of the forest (Miine 2014: 75-77) . At the same time, some farmers at Jama resettlement site reported that their crop yields have remained the same, having changed to planting more maize, squash and gourd instead of yam and cassava as they had done in the old villages (Obour et al. 2016: 292) . This suggests that livelihoods in the resettled communities are highly uneven depending on a range of factors including, but not limited to, occupational groups, existing skills (such as where farming-to-farming resettlement has taken place) and skills support.
Otu- Tei (2009: 110-112 ) also argued that the Jama resettlement occurred 'immediately after the main season for planting maize and yam, the main staple foods in the area, because the resettlement was determined by the pace of the dam construction.' Further, in the words of a community leader:
We were told that our mango trees would not be affected by construction. But now that construction has started we are not allowed to go back to harvest the mangos (interviews at Jama resettlement township, 1 July 2010).
This was a violation of the ESIA, which required Sinohydro to adhere to a Construction Management
Plan that would avoid negative consequences for local livelihoods. This plan was to be enforced by the BPA (ERM 2007a: 163) . A more careful scheduling of construction, along with Sinoydro's adherence to its own emerging social safeguard policy, could have avoided some of the social fallout. 
Discussion
From a mainstream technology transfer position, Bui exhibited all aspects of Lema and Lema's (2013) narrow view: a transferred technology, cross-border movements but also the involvement of transnational actors and transnational funding streams as well as the conclusion of relevant agreements between Ghanaian government agencies and Chinese actors. It largely failed, however, in terms of the broader view: Ghana already has experienced hydraulic engineers, and the process of planning and construction did not raise the capacity of local firms in hydropower construction or provided provide training for low skilled workers to find employment in higher-skilled sectors following the end of construction. It is therefore questionable that the transfer has benefited Ghana in skills terms, although it may certainly do so in terms of clean energy production and growth diversification from the South to the North and therefore fulfil the government's principal aims.
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The dam, however, had other far reaching consequences. The complex and multi-year process of institution-building suggested by the RPF was ignored, and thus the call of the IPCC for community engagement to ensure equitable access to the benefits of a transferred technology was not heeded.
Bui produced considerable change in community access to resources, including land, water, food and energy: former fishing grounds were blocked off, and the new opportunities of reservoir fishing attracted fishermen from outside with requisite skills and equipment. Local fishermen have since been unable to compete. In addition, allocated land was not as fertile as the original land. Food security has since become a problem. This is intertwined with cultural identification such as that of the Ewe centred on traditional livelihoods, associated festivals and community cohesion. Electricity supply for local villages also did not come forward, at least initially during accommodation in temporary resettlement sites, and thus local communities did not participate in the immediate benefits that Bui was designed to create. To date, a so-called Bui City, which had been touted as the new, modern home for resettled communities including an airport and a university (interview with member of the Ghana Dams Dialogue, 22 June 2010), has not been realized.
These wider problems and the disruptions that new technologies can cause are captured by the view of large dams as social institutions (Fahim 1981) . In a similar vein, the literature on sustainability transitions sees energy systems as more than artefacts. Energy systems are socio-technical systems that engender new power configurations and social dynamics with ambivalent outcomes -positive for some, negative for others (Ahlborg and Sjöstedt 2015; Ahlborg 2017 Scheumann (2008) This means that technology transfer does not occur in a normative vacuum. Instead, the decisionmaking process for technology transfer and its implementation are governed by networks of actors cutting across multiple scales, with specific interests, objectives and ideas of development that benefit society, framed by a range of rules and norms. This makes technology transfer an inherently political process, rather than merely a technical one that would see the transfer of a piece of technology and that ends with the raising of domestic innovation capacity. Technology transfer takes place in a complex political, cultural, economic and social environment. Once introduced, technology engenders changes to these environments from which some benefit and others do not. Those who do not benefit include those directly affected by the introduced technology. Displacement, food shortages and restricted access to land and water are particularly difficult issues for the local population in the case of Bui.
To alleviate this, the IPCC (2000) suggested to make public consultation with local communities a part of technology transfer processes. This indicates awareness of the multi-scale impacts and far-reaching social, economic and cultural changes that technology transfer can produce. It also shows that the IPCC is aware of the power relations in technology transfer and the problem of marginalization that technology transfer processes can produce or maintain. Thus, Ahlborg's (2017) notion that in the process of energy transitions some power relations are stabilized while others are destabilized is important here to understand the ways in which technology transfer has implications beyond the mere creation of a piece of technology. A consideration of the wider context is important to address issues of equitable outcomes of technological change and transitions to energy sustainability.
Conclusion and policy recommendations
The Bui dam shows failures on all sides: the Ghanaian government did not follow the requirements for institution-building in the RPF; Sinohydro violated the Construction Management Plan laid out in the ESIA to time activities so to avoid harming local communities; and China Exim Bank appears to have followed its own environmental guidelines in form only. Looking at this from the perspective of technology transfer, the Bui dam case shows that technology transfer should not just be seen as a technical process that ends with the creation of domestic innovation capacity. Instead, it needs to be seen as a wider process that creates new political, social, cultural and economic dynamics and redefines access rights to land, water and energy. It thus creates new opportunities for some, and new forms of marginalization for others.
Entrenched poverty and disempowerment of resettled communities counteracts the positive impacts of investment into potentially green technologies and produces uneven development. As a consequence, in order to realize the development potential of hydropower technology transfer, institution-building specifically around engagement with local communities is important to take into local livelihood circumstances and needs, the ways in which the technology affects these, and options for mitigating these impact. This would be in line with the IPCC recommendation to make participation of local communities a key component of international technology transfer.
The focus on China here is relevant because companies from the global North are mostly bystanders in the hydropower expansion in the global South as they fear large-scale protests, a negative press, and law suits (prominent examples are the Narmada and the Xayaburi dams); in addition, many
Northern countries have export credit regimes that apply -more or less strictly -environmental guidelines, which makes hydropower investment difficult and costly (a prominent example is the Ilisu dam in Turkey).
Chinese companies as global leaders in the hydropower sector have a key role to play here. Not only could they ensure better social and environmental policies in their investments by enhancing CSR policies; but in collaboration with governments -who in turn have an obligation to enforce existing policies -hydropower dams could have the capacity of creating more inclusive growth. However, this needs long term financial investment into livelihood restoration programmes and may also include the consideration of alternative energy generation mechanism.
Chinese hydropower technology transfer to the global South follows clear business interests of market access. This meets the development interests of governments. What is frequently absent in this are the development and application of complex social and environmental protection policies and rightsbased development discourses. Southern governments often complain about cumbersome and bureaucratic North-South aid policies and too strong an emphasis on environmental and social safeguards, which results in long and complex planning processes. The hydropower sector is a key example of this development, which has affected hydropower planning in a number of Southern river basins, including the Senegal, Zambezi and Mekong River basins.
In contrast, South-South transfer -at least in the hydropower sector investigated here -often lacks such safeguards. Chinese actors would do well in heeding the IPCC call for more community participation to strike a balance between national economic interests and the needs of rural communities who depend on local social-ecological systems for their livelihoods.
